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OBJECT 


To  determine  an  effective  method  of  controlling  the  growth  of  Composition  D 
lype  charges. 

SUMMARY 

The  growth  of  Composition  B-type  charges  was  investigated  because  of  its 
potential  safety  hazard  during  firing.  The  explosives  tested  were  Composition  B» 
Composition  B/calcium  silicate  (99.5/0. 5X  Composition  B4  and  TNT.  These 
explosives  were  either  standard  or  vacuum  melted  and  cast  in  XM83  Bursters.  The 
interior  of  the  burster  tube  was  coated  with  either  acid-proof  black  paint  or  MIL-P- 
22332  primer  paint.  Then  these  charges  were  subjected  to  160*  F  for  15  days. 

The  maximum  growth  (0.430  inch)  was  observed  with  Composition  B  when  stand^ 
ard  melted  and  cast  into  acid-proof  black  paint  coated^burster  tubes.  The  addition  of 
calcium  silicate,  vacuum  melting  the  explosive  and  changing  the  interior  ooating  to 
MIL-P-22332  primer  paint  reduced  the  growth  considerably  but  did  not  eliminate  it. 
The  tests  showed  that  Composition  B4,  when  cast  into  MIL-P-22332  primer  paint 
coated  burster  tubes,  yielded  the  least  growth  (0.070  inch).  Explosive. growth  camot 
be  entirely  eliminated.  However,  by  loading  below  the  top  of  the  tube,  the  growth  can 
be  tolerated. 
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CONCLUSIONS 


1.  Of  the  compositions  tested,  least  growth  is  obtained  with  Composition  B4 
surrounded  by  an  interior  coating  of  MIL-P-22332  primer  paint.  Vacuum  melting 
is  immaterial. 

2.  The  growth  of  Composition  B/calcium  silicate  is  reduced  by  vacuum  melting 
when  cast  into  burster  tubes  coated  with  acid-proof  black  paint. 

3.  Composition  B4,  surrounded  by  the  interior  coating  MIL-P-22332  primer 
paint,  grows  less  than  any  of  the  systems  tested  with  Composition  B/calcium 
silicate  (99  5/0.5), 


RECOMMENDATIONS 


1.  Composition  B4  should  replace  Composition  B  and  should  be  used  with 
MlL-P-22332  primer  paint  as  the  interior  coating  in  ammunition  rather  than  acid- 
prcof  black  paint. 

2.  When  casting  Composition  B4  into  burster  tubes,  allow  for  0. 1  inch  growth 
of  the  charge. 


INTRODUCTION 


1.  During  March  1961  20  Composition  B4oaded  XM83  Bursters  were  subjected 
to  160®  F  storage  at  Dugway  Proving  Ground,  Utah.  After  a  few  days  the  bursters 
were  examined  and,  although  there  was  no  evidence  of  exudation,  all  of  the  charges 
had  grown  so  they  protruded  from  the  tubes.  After  14  days  one  of  the  charges  had 
grown  0.70  inch. 

2.  A  hurried  investigation  was  conducted  so  the  XM71E3  Bursters  being  loaded 
for  acceptance  tests  would  not  be  delayed.  The  results  of  this  preliminary  invest¬ 
igation  showed  that  by  vacuum  melting  Composition  B4,  and  pouring  it  in  the  burster 
tube  one-fourth  inch  below  the  top  of  the  tube,  the  growth  was  tolerable.  Then  a 
more  detailed  study  was  undertaken  to  determine  if  the  growth  problem  could  be 
entirely  eliminated. 
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RESULTS 


3,  Table  1  shows  that  a  TNT  char^'e  IM"  long,  (the  length  used  throughout) 
grew  0, 178”  .  The  acidltion  of  1.25%  calcium  silicate  to  TNT  reduced  the  growth 
to  0.065  inch  (68%  reduction).  Composition  B,  when  standard  melted  and  cast 
into  acid-proof  black  paint  coated  burster  tubes  yielded  0.430  inch  growth;  with 
0.5%  calcium  silicate  added  the  growth  was  reduced  to  0,351  inch  (25%  reduction). 

4,  Composition  B/calcium  silicate  cast  into  a  MIL-P-22332  primer  paint  coated 
tube  grew  0,244  inch,  which  is  47%  less  than  the  control  (Composition  B  with  acid- 
proof  black  paint).  Changing  the  type  of  melt  from  standard  to  vacuum  reduced  the 
growth  to  0.147  inch  (65%)  when  acid-proof  black  paint  was  used  and  0,222  inch  (49%) 
when  MIL-P-22332  primer  paint  was  used. 

5,  Composition  B4  tested  with  an  Interior  coating  of  primer  paint  in  cue  jcase 
and  acid-proof  black  paint  in  another  reduces  growth  to  0.070  inch  (87%)  and  0,099 
inch  (78%)  respectively.  Vacuum  melting  the  explosive  in  either  case  does  not 
change  the  effect. 

6,  Five  acid-proof  black  paint -coated  burster  tubes  were  load(  d  with  Composition 
B/calcium  silicate,  four  of  the  tubes  were  stored  in  a  horizontal  position  and  the 
other  tube  was  placed  vertical  (open  end  up)  with  a  40-lb.  weight  on  top  of  it.  The 
latter  charge  grew  41%  less  (0,095  inch)  than  the  average  horizontal  charge  (0,162  inch). 

7,  Figures  1-6  illustrate  graphically  the  rate  of  explosive  growth  under  the 
various  test  conditions.  The  condition  that  fostered  the  most  growth  was  Composition 
B  when  cast  into  acid-proof  black  painted-coated  burster  tubes  using  standard 

melt  procedures  (0,430  inch). 


DISCUSSION  OF  RESULTS 


8,  The  smallest  average  growth  of  charge  in  all  the  tests  was  encountered  by 
using  Composition  B4  with  a  surround  of  MIL-P-22332  primer  paint,  Vaoft^m  melting 
the  charge  prior  to  loading  did  not  reduce  growth.  Using  acid-proof  black  paint 

as  a  surround  significantly  increased  growth. 

9,  Under  no  circumstances  could  either  Composition  B  or  Comp'^t^ition  B/ 
calcium  silicate  be  made  to  approach  the  extent  of  growth  reduction  accomplished 
very  simply,  with  Composition  B4.  Since  the  only  difference  between  Composition 
B/calcium  silicate  and  Composition  B4  is  the  absence  of  1%  desensitizing  wax  in 
Composition  B4,  the  wax  must  be  a  contributing  factor  in  growth.  The  exact 
relationship  behavior  of  desensitizing  wax  in  respect  to  growth  is  not  known,  but  it 
is  assumed  that  during  high  temperature  storage  (160*  F)  the  wax  softens  sufficiently 
or  becomes  liquid,  thus  allowing  the  wax  to  flow  along  the  path  of  least  resistance, 
out  of  the  tube. 
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During  this  flow  it  is  possible  for  the  wax  to  either  push  ahead  or  carry  along 
small  explosive  (  articles.  In  the  overall  picture,  the  phenomenon  of  TNT 
crystal  growth  surely  plays  some  part.  The  amount  it  contributes  in  RDX/TNT 
compositions  must  be  small  sinc^  TNT  alone  grew  maximum  0.178  inch  while 
Composition  B  under  the  same  conditions  grew  maximum  0.430  inch. 

10.  The  results  show  that  a  40-1).  weight  on  the  expAr.^ive  charge  could  not 
stop  growth  although  it  reduced  it  by  41%.  Evidently,  there  is  a  considerable  force 
exerted  in  the  growing  prbeess,  sufficient  to  distort  and  perhaps  burst  a  thin  metal 
container. 

11.  Originally  calcium  silicate  was  incorporated  into  TNT  (and  TNT  containing 
explosives)  to  prevent  exudation  (Ref  1).  Table  I  shows  that  the  incorporation  of 
calcium  silicate  into  TNT  lt.c!  Composition  B  significantly  reduces  the  amount  of 
growth  obtained. 

12.  In  all  of  the  tests  conducted  only  one  group  showed  a  significant  difference 
in  growth  when  vacuum  melting  was  used,  Composition  B/calcium  silicate  in  a 
surround  of  acid-proof  black  paint.  The  standard  melt  averaged  0.334  as  compared 
to  the  vacuum  melt  0. 116  inch.  Although  this  is  a  significant  reduction  it  is  not  as 
simple  a  procedure  nor  as  effective  as  the  best  Composition  Bi  system  which 
averaged  0.057"  growth  under  the  same  test  conditions. 

13.  The  growth  of  explosive  charge  cannot  be  completely  eliminated,  however, 

it  can  be  tolerated  when  loaded  into  burster  tubes  by  facing  off  the  explosive  below  the 
top  of  the  tube  to  allow  for  the  gtt)wth  of  the  charge.  For  Composition  B4,  an 
allowance  of  1/8"  would  be  ample. 


EXPERIMENTAL  PROCEDURE 


In  all  of  the  growth  tests  conducted,  XM83  Burster  Tubes  (Figure  7)  were  used 
rather  than  the  XM71E3  because  of  thoir  greater  length  and  volume.  The  tubes  were 
coated  with  either  acid-proof  black  paint  (MIL-P-450B)  or  priming  paint  (MIL-P- 
22332)  and  loaded  with  either  standard  melted  or  vacuum  melted  explosives.  All  of 
the  tests  were  run  for  15  days  at  160*  F. 
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Figure  7.  Container  Burster 
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GROWTH  OF  COMPOSITION  B  TYPE 
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1.  Composition  B-type 
changes  --  Growth 
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IIL  Composition  B-type  charges 
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The  growth  of  Composition  B-type  charges 
was  investigated  because  of  its  potential 
safety  hazard  during  firing.  The  explo¬ 
sives  tested  were  Composition  B,  Compo¬ 
sition  B/calcium  silicate  (99.5/0,5), 
Composition  B4  and  TNT,  They  were 
either  standard  or  vacuum  melted  and 
cast  in  XM83  Bursters.  The  interior  of 
the  burster  tube  was  coated  with  either 
acid-proof  black  paint  or  MIL-P-22332 
primer  paint.  Then  these  charges  were 
saV’^^cted  to  160  F  for  15  days. 


UNITFRMS 

Composition  B 

Composition  B4 

TNT 

Growth 

XM83 

Burster  Tub* 
Schimmel,  R.T, 
Lowell,  S.J. 


The  maximum  growth  (0.430  inch)  was 
observed  with  Composition  B  when  stand¬ 
ard  melted  and  cast  into  acid-proof  black 
painted  coated-bur ster  tubes  and  Compo¬ 
sition  B4  yielded  the  least  growth  (0.070 
inch)  when  cast  into  MIL-P-22332  primer 
paint  coated  burster  tubes.  The  addition  of 
calcium  silicate,  vacuum  melting  the  ex¬ 
plosive  and  changing  the  interior  coating 
to  MIL-P-22332  primer  paint  reduced  the 
growth  considerably  but  did  not  eliminate 
ii.  Explc  sive  growth  cannot  be  entirely 
eliminated,  but  by  loading  below  the  top 
of  the  tube,  the  growth  can  be  tolerated. 


Q 

W 

s 

2 

D 


I? 


s. 


fr-'  .  'i. 

ItZ 

=l§ 

V5  ’S 

it  ,'7. 

nil 

S3i3| 


£ 

GC 

s 

i 


aca 

§  § 


I  - 

il-  2 


8.S..  f  c 


H_-</> 

it 

Es 


S-HlSpf 


3 

O 

D 


«  SPg  ^1-5 


5  C  1-3  j;  §«MU. 

slhljsi 

r:<32-gi2: 

■S  1“  st  5=-“ 


? 


•21, _ 

i.c  si«  —  .2'§  ^ 

2==^= 

5  f;  £  ^  3  s  -s  .  i;  f  - 

2  31.  g  2^  I 

Pi  S  3  SdS  sP 


2L  ^  • 

PrS  t-- 


3  8. 
^  £ 
§  c3 


^  .  8. 

J  t'lf 

«1i 
— *  ^  £ 
E3=  S  V 

J  ?  £  S 

Iddi 


c/) 

cs 


es  ss 


•£  </> 


S  o  5 
D 


•c 


O 

U 


8. 8.  "f  Q  S  I T 

E  it;  N  sJ  ^ 

dCPoxaiKd 


3 

3 


Ui 

U 


^  C 

.jSi 

00 


^  Pgi-  &-iJ;i.|ii~ 

"S  5  P  ^  CS  r 


•3 

c  i;  S  '-U 


Q 

< 


^  CQ  .J 


_  .  2 
“‘-C 

^4i 

^  52  5  g 


-'cs  r  -Si  c 

ii1l1|=i 


S  I'  i  i  i  3 

y  5  3  "*  =  i  .2 


ii^ 


5  a  :;  J  “ .  - 

“  s*  i:  5?  I^ 


S  •2  “  i^  ^  -S 
r^£  2  s^  w 


1 


d 


11 

<  0. 


s  I 

o| 

£ 

s:  tr 

§1 

U  as 


P  ?  2 

^  c3 

—  D 

•i  .5 


2;s  £  0  5  jf  £-°  ^ 

£  T  2  U£-jS-c-=*-s 
?  ^  2  •?:  Tig?  -2  o  g  2 

'S'v'is  =  •-  5'-'  'c 


-  -  JP  ^ 

—  W*-  O  P 

•-  -1-3 


j;2  3 
2  £ 


PJ5  £  I  ?£-5P 


ii 

S  I 

is, 

Jl 


«Tr 

■§1“ 

“J§ 

_•<«  5 

Iss  I  s 
jsP- 
Idf 


i  “2 

fc  II 

D 


.L 

P  • 
H  —  co 


jJMliJj 


Q 

U 


D 


t: 

k7 


a 

S 

s 

5) 

3 


^-s"*  d 
8. 8.  *§  Q  £  I  ^  S 
£  £t  I-  2  ^  ^ 

dd^Js5l3d 


OJ 

O 

os 

K 


w 

.Ji 

p-E 
“•£ 
00  < 


Q 

< 


?  MO^  3^  5i2 

»  b  3  n  3 


U) 

< 


<S  2- 


=g  -ii 


«  £  o 


Q 

< 


o  ^  3 


s 


o  i 

is  < 

S  ^ 


r  2  3 
*1  r  1 1 
i 

III 
iiJ 

^.-■3 


“5  l.f!i3-§ 

nmu 

3  S  SSE  S-2  V, 

^  71^2  •-  iJ 


3 


I" 

«< 

o 

is 


hj 

3. 

c 

OQ 

c 


SJ  .  §• 
-"So 

j=  s  2  ^ 


'Si-i 

5^‘  IPS  ^1*3 

^  •£  *p  if  «  • 
5  5  I  «  i  5,35 

•5_->5  r  -=cl  o 


Js  3  p 
^  3  O 


3  3 

^25 

.*0  3 


<3  3  a 


a  5  V  i 


II 


.£  :? 


■I  i 


8 

u. 

O 


ii^ 
§•2  i- 


'3  3T  2*  c 

S  2i2  S 


£  3  ^  i 

■5  sJi 

L/i  •?  w 


5  is  .2  H  IE's 

.  2  *3  .  3  -p 
^  5  S.  3  3*^ 

SQ^  S,3?  3—"3 

pdE  i-J2  ./> 
3.'--*^^  Si, 


'O  as  H  .:•  = 


=  pi^iil'sP 


o  3*  [r 

£  I  5 

S  .k  « 


✓.  3  ^ 

til 

fS  2  = 


,  fiJ  :?? 
=  J  5  =  se-sP 


DISTRIBUTION  UST 

Copy  No. 

1.  Commanding  Officer 

U.  S.  Army  Materiel  Command 
Waahington  25,  D.C. 

ATTN:  Infantry  t  Aircraft  Wei|>ona  Syatema  Branch  1 

2.  Commanding  General 

U.  S.  Army  Munitions  Command 
Dover,  New  Jersey 
ATTN:  AMSMU-A 

3.  Commanding  Officer 

Picatinny  Arsenal 
Dover,  New  Jersey 
ATTN:  8MUPA-VA6 

SMUPA-DC  (Mr.  E.E.  Pawluk) 

SMUPA-DRl(Mr.  W,  F.  Shirk) 

SMUPA-DR4  (Mr.  D.E.  Seeger) 

SMUPA-G(Mr.  R.E.  Young) 

4.  Commander 

Armed  Services  Techhical  Information  Agency 
Arlington  Hall  Station 
Arlington  12,  Virginia 
ATTN:  TIPDR  18-27 

5*  Commanding  General 

U.  S.  Army  Test  L  Evaluation  Command 
Aberdeen  Proving  Ground,  Maryland 
ATTN:  Technical  library 

6.  Commanding  OfHcer 
Iowa  Ordnance  Plant 
Burlington,  Iowa 

7.  Commanding  Officer 
Lone  Star  Ordnance  Plant 
Texarkana,  Texas 


28-29 


30-31 


32-33 


2 


3-7 

8-9 

10-11 

12-16 

17 


i 


DISTTRIBUTION  U8T  (Continued) 

6.  Commanding  Officer 
Edgewood  Arsenal 
Edgewood,  Maryland 
ATTN:  Technical  Library 

9.  Department  of  the  Navy 
Chief  of  Naval  Research 
Washington  25,  D.  C. 

10*  Canadian  su  y  Staff 

2450  Massachusetts  Ave. ,  N.W, 

Washingtons,  D.C. 

11.  Commanding  Officer 
Dugway  Proving  Ground 
Dugway,  Utah 

ATTN:  Technical  Library 

12.  Commanding  Officer 
Holston  Ordnance  Works 
Kingsport,  Tennessee 


Copy  No, 


34 


35 


36 


37 


36 


11 


